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Evaporator 



The invention concerns an evaporator intended especially for the sugar industry, with at 
least two heat exchangers, into the top of which the medium being concentrated is loaded 
and which are heated with steam with different compositions and/or different pressures in 
a cross stream, wherein the concentrated medium and the exhaust steam generated is 
carried away from the heat exchanger separately after it comes out. 

These types of heat exchangers are known from EP 0 729 772 A2. Two heat exchangers 
are arranged one on top of the other in a common cylindrical housing, and they each have 
their own medium distribution and their own catch basin for the concentrated product. 
One heat exchanger is heated with hot steam, which comes from a steam turbine, as 
drawn off steam for example. The exhaust steam generated in the first heat exchanger are 
then used as a heating medium for the second heat exchanger. The product caught in the 
catch basin of the top heat exchanger is fed to the medium distributor of the next heat 
exchanger via a measurement and control device arranged laterally outside the housing. 



The problem of the invention is to create an evaporator which is simpler and less 
expensive in design and with which the heat exchanger can be heated with different 
steam. 

The invention's solution to this problem is characterized by the fact that the medium 
being concentrated is loaded by a media distribution common to all heat exchangers, and 
the medium that left the first heat exchanger goes directly into the next heat exchanger, 
by the fact that the exhaust steam and the medium are not separated until after the 
medium comes out of the second heat exchanger and by the fact that the steam spaces in 
the heat exchanger separated from the exhaust steam space are separated from one 
another by a common dividing wall. 
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With the evaporator design in the invention, despite the presence of at least two heat 
exchangers, only one medium distribution is needed. The medium being concentrated 
flows through the heat exchanger by gravity and is drawn off out of the bottom part of the 
evaporator. Each individual heat exchanger can be heated independently with steam 
5 despite the formation of one structural unit, so that steam with different compositions 
and/or different pressures can be used as a heating medium. In particular, it is possible to 
heat a heat exchanger with polluted or corrosive media, for example with steam that is 
polluted by corrosive substances in its contents, for example residues from the pulp dryer. 

10 According to another feature of the invention, the condensates from the heat exchangers 
can be taken out of the heat exchangers through separate pipes, so that it is also possible 
to separate corrosive and non-corrosive media in this way. If the heat exchanger is 
0 heated with corrosive steam, it is possible to make the heat exchanger out of different 
materials. A heat exchanger heated with corrosive medium is then made of corrosive- 



J j 15 resistant material. 
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One preferred form of embodiment of the invention proposes driving the first heat 
* . exchanger with exhaust steam from an evaporator for pulp and the second exchanger with 
H= turbine steam from a power plant, for example. 

§20 ^^i^hy^ 

^ The drawings show one example of embodiment of the evaporator in the invention 
schematically. 

Fig. 1 shows a longitudinal section through the heat exchanger. 

25 

Fig. 2 shows a cross section along line II-II in Fig. 1, and 

Fig. 3 shows another longitudinal section along line III-III in Fig. 1 . 

30 The evaporator is composed of a cylindrical housing 1, which has an outlet 2 for exhaust 
steam on the top and an outlet 3 for medium being concentrated on the bottom. Heat 
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exchangers 4 and 5, which are made out of plate elements that have a cross stream 
flowing through them, are inside the housing 1, leaving a round space free on all sides. 



The medium being concentrated g oes through a side intake support 6 in a medium feed 7 
5 arranged in the housing 1 that has suitable distribution sheets and makes sure that it is 
loaded evenly in the heat exchanger 4 under it. The medium being concentrated flows 
through the vertical channels of heat exchanger 4 and heat exchanger 5 and comes into an 
exhaust steam space 8 which takes up the whole cross section of the housing 1 under heat 
exchanger 5. In this exhaust steam space 8, the exhaust steam is separated from the 
10 medium being concentrated, which goes into outlet 3 by gravity, from which it is drawn 
off out of the housing 1 . This is shown by arrow M at the intake support 6 and at the 
outlet 3. 

u 

v 4 The exhaust vapors rise up through two lateral steam channels 9 in the housing 1 and are 

S3 

O 15 drawn off through the exhaust steam outlet 2. The exhaust steam channels are formed by 

4 j 

j,^ the space between the housing 1 and the heat exchangers 4 and 5, and are separated from 
the adjacent part of the inside of the housing by dividing sheet 10. Their position can be 

LU 

? seen in particular in Fig. 2. 

U 

y 20 Due to a lateral steam support 1 1, for example, steam D coming from a pulp dryer is fed 
Q to a steam space 12, which is formed between the wall of the housing 1 and the horizontal 
"~ intake channels of the heat exchanger 4 in Fig. 1. This steam Dl flows through roughly 
two thirds of the horizontal channels of heat exchanger 4 and goes into turning chamber 
13, in which it circulates and enters the remaining horizontal channels of heat exchanger 
25 4. The steam Dl is condensed in these remaining channels of heat exchanger 4. The 
condensate Kl is drawn off through the condensate support 14. There is a condensate 
space 15 under the steam space 12 that is separated from the steam space 12 by a dividing 
wall 16. 

30 In the same way, heat exchanger 5 is heated with steam D2, which is turbine steam for 
example, by a lateral steam support 17. This steam D2 goes into a steam space 18, which 
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like steam space 12, is formed by the outer wall of housing 1; the walls of heat exchanger 
5 contain the horizontal channels and the dividing walls 10. Compared to steam space 
12, steam space 18 is separated by a dividing wall 19 common to both steam spaces 12 
and 18 that also separates the turning chamber 13 and a turning chamber 20 of heat 
5 exchanger 5 on the opposite side. 



Steam D2 from the horizontal channels on top of heat exchanger 6 goes through this 
turning chamber 20 into the rest of the horizontal channels, in which the steam D2 
condenses. The condensate K2 is drawn off out of the condensate space 22 formed under 
10 the steam space 18 by a dividing wall 21 by means of a condensate support 23. This type 
of condensate support 23 can also be arranged on the opposite side at the turning chamber 
20. 

^ Since the dividing wall 19 is also placed on top dividing walls 24 and bottom dividing 

O 

^4 15 walls 25 in the area of steam spaces 12 and 18 and turning chambers 13 and 20, there is 
[7 complete separation between steam Dl and steam D2, so heat exchangers 4 and 5 can be 
^ y heated independently of one another. 
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